US 20160330742A1

a9y United States

a2y Patent Application Publication (o) Pub. No.: US 2016/0330742 A1l

LI et al. 43) Pub. Date: Nov. 10, 2016
(54) MANAGING ORTHOGONAL FREQUENCY HO4L 29/06 (2006.01)
DIVISION MULTIPLE ACCESS UPLINK HO4L 29/12 (2006.01)
OPERATIONS HO4H 20/38 (2006.01)
HO4L 5/00 (2006.01)
(71) Applicant: Apple Inc., Cupertino, CA (US) HO04B 7/04 (2006.01)
. (52) US. CL
(72) Inventors: Guoging LI, Cupertino, CA (US); CPC .. HO4W 72/0453 (2013.01); HO4L 5/0037
Joonsuk KIM, Saratoga, CA (US); (2013.01); HO4W 72/0413 (2013.01); HO4L
Christiaan A. HARTMAN, San Jose, 5/0055 (2013.01); HO4L 69/323 (2013.01);
CA (US); Yong LIU, Campbell, CA HO4B 7/0452 (2013.01); HO4L 61/6022
(US); Chiu Ngok E. WONG, San Jose, (2013.01); HO4H 20/38 (2013.01); HO4L
CA (US); Syed Aon MUJTABA, Santa 69/22 (2013.01); HO4W 84/12 (2013.01)
Clara, CA (US); Su Khiong YONG,
Palo Alto, CA (US)
(73) Assignee: Apple Inc., Cupertino, CA (US) 67 ABSTRACT
(21)  Appl. No.: 15/147,443 Managing orthogonal frequency division multiple access
(22) Filed: May 5, 2016 (OFDMA) uplink acknowledgements is described herein.
An example system can include an interface circuit to
Related U.S. Application Data generate a physical layer convergence protocol data unit
(60) Provisional application No. 62/157,343, filed on May (PPDU) including a phy51cal layer prearpble, a first sub-
5 9015, channel field corresponding to a first station, and a second
’ sub-channel field corresponding to a second station. The first
Publication Classification sub-channel field can carry a first unicast trigger correspond-
ing to the first station, and the second sub-channel field can
(51) Int. CL carry a second unicast trigger corresponding to the second
HO4W 72/04 (2006.01) station. The interface circuit can also transmit the PPDU to
HO4L 29/08 (2006.01) the first and second stations.

" Point 102

Network
106

Access

MERORY SUBBYSTEM

»  Station 1 104-1

Station 2 104-2

Station 3 104-3

Station n 104-n




